Integrin alpha(v)beta3 targeted therapy for Kaposi's sarcoma with an in vitro evolved antibody.
Here, we define integrin alpha(v)beta3 as a molecular target for antibody therapy for Kaposi's sarcoma (KS). We previously reported, using a new phage display strategy based on designed combinatorial V gene libraries, the humanization of mouse monoclonal antibody LM609 directed to human integrin alpha(v)beta3. In the present study, we describe the in vitro affinity maturation of humanized LM609 by using a phage display strategy for the sequential and parallel optimization of three complementarity determining regions of the antibody molecule. The evolved Fab had an affinity of 150 pM and was converted into IgG1 by use of a new mammalian expression vector. The resulting whole antibody, designated JC-7U IgG1, was found to selectively target human KS in a nude mouse model and inhibit tumor growth at a therapeutically relevant dose. Because of its high affinity and its high degree of humanization, JC-7U IgG1 is an excellent drug candidate for therapeutic applications that involve integrin alpha(v)beta3 as the molecular target. Of particular interest is therapy for KS, breast cancer, melanoma, and other cancers in which integrin alpha(v)beta3 is expressed on both angiogenic endothelial cells and tumor cells, which would allow a dual antiangiogenic and antitumor strike with a single drug.